The purpose of this study is to analyse the relationship between government expenditure and economic growth in Turkey. The study tests the validity of Wagner's law by applying autoregressive distributed lag (ARDL) cointegration technique using annual data over 1950-2010 period. In order to fi nd out the possible impact of omitted variables, we fi rst tested the standard bivariate versions of Wagner's law. In the next step by including a third variable -infl ation ratio -the analysis extended on a trivariate system. The fi ndings of each testing procedure indicate that omitted variables matter. Since, while there exists no long-run relationship between the variables in the fi rst step of the testing procedure, a long-run correlation is found in the second step. The differences of this paper from the earlier studies testing the Law for Turkey are that, the causal link is examined within a trivariate framework and non-interest government expenditure is considered instead of total government expenditures.
Introduction
The relationship between government expenditure and economic growth has been an important subject of analysis and debate among economists for decades. There are mainly two different approaches in the literature concerning the relationship between these economic magnitudes. These two well-known approaches are "Wagner's law" and "Keynesian hypothesis".
According to Wagner there is a positive relationship between economic activities and government expenditure (Henrekson, 1993) . By an increase in economic activity, an upward trend in government activity occurs. In contrast with Wagner's proposition, Keynesian view assumes that growing government expenditure may lead to a higher level of aggregate demand, which in turn promotes economic growth.
As Singh and Sahni (1984) stated, the relationship between government expenditure and national income has been treated in different ways in two areas of economic analysis. While at Wagner's side, an increase in government expenditure is accepted to be induced by growth in national income, at Keynesian side, it is accepted that income growth is ascertained by an increase in government expenditure. Wagner's law has attracted a great deal of attention in the public fi nance literature since 1960s.
Therefore, Wagnerian and Keynesian approaches represent two alternative viewpoints in explaining the causality between government expenditure and national income. While Wagnerian approach states that, the causality runs from economic development to government expenditure, according to the Keynesian approach, the direction of causality runs in the opposite side.
The government expenditure-national income nexus is important for some policyrelated issues, especially in fi ghting with cyclical fl uctuations. Fiscal policy is one of the most important policy tools in recessionary periods for governments. For example, central authorities can stimulate their economy by increasing the share of government spending to national income. The estimation of long-run relationship between government expenditure and national income in advance would permit the identifi cation of a benchmark against which one can identify the fi scal policy stance adopted by particular governments (Kumar, Webber and Fargher, 2009 ).
Theoretical Background
The role and the size of public sector in many developed countries increased especially after the World War II considerably. This increase led to the development of a large number of explanations for changes in the size of public sector. Beside economic explanations, there are some studies considering fi scal, political, institutional and international dimensions of expansion as well, which are out of scope for this study. In the context of economic explanations, Wagner's model, which is originally called as "the Law of Increasing State Activity" is one of the earliest attempts in this fi eld and attracted great attention worldwide.
In 1893, the German political economist Adolph Wagner put forward his well-known proposition that regards public expenditure growth as a natural consequence of economic growth. He did not express his ideas in the form of a law and avoided making defi nitive formulations. His views were later formulated as a law and came to be known as "Wagner's law" or "Wagner's hypothesis" (Henrekson, 1993; Halicioglu, 2003) .
The Law suggests that an expansion of a country's level of economic development leads to an increase in its relative size of public sector. This statement includes a comparison of development between private and public sectors. According to Wagner's law as the national economy grows, the public sector will grow at a faster rate than the private sector. There are several underlying reasons causing this result. First, with economic growth, industrialization and urbanization would generate an increase in government expenditures. Development of the economies makes legal relationships between the economic agents more complex, which triggers the administrative, regulatory and protective functions of the government. Second, real income growth would lead to a higher level of demand for basic infrastructure. In such a case, there would be a need for increased provision of social and cultural goods and services. As a result, as economy develops, expenditures on social welfare of society such as education and health expand. Third, government has to interfere to the market to ensure the functioning of natural monopolies and to enhance economic effi ciency (Bird, 1971) .
Following the explanations and debates on theoretical level, Wagner's law has been empirically tested by various researchers. The empirical evidence concerning the relationship between public income and expenditure is based on the assessment of the elasticity of expenditure to income. Only if such elasticity is superior to the unit and the coeffi cient sign is positive, it can be affi rmed that the link between the two variables exists and it is consistent with Wagner's hypothesis.
As pointed out by Dutt and Ghosh (1997) , Wagner did not present his Law in a mathematical form and he was not explicit in the formulation of his hypothesis. Therefore, over the years, different mathematical forms have been applied by the authors. There are at least six different versions of the Law. Several empirical specifi cations have been introduced to test the Wagner's law in different versions. The most well-known of these versions can be summarized as follows:
where G t is the real total government expenditures, GC t is real government consumption expenditures, Y t is real income, and P is population.
Functional form 1 is referred to as the Peacock-Wiseman (1979) version. In this version, support for Wagner's hypothesis requires that the α 1 parameter, which represents the elasticity of government expenditures with respect to output, exceeds unity.
Functional form 2, proposed by Mann (1980) , represents the modifi ed version of Peacock-Wiseman. In this model, the share of government expenditures in total output is a function of real output. Here, the validity of Wagner's hypothesis requires that the elasticity of government share in total output with respect to output exceed zero.
Functional form 3 was proposed by Musgrave (1969) . In this version, the share of real government expenditures to output is a function of real per capita output. The validity of Wagner's hypothesis requires the parameter 1 representing the elasticity of government expenditures with respect to real output per capita, exceed zero.
Functional form 4 is called as the Gupta version (1967 In the functional form 5, which is called as the Goffman (1968) version, the real government expenditures are modelled as a function of real per capita output. Here, support for the hypothesis requires that the elasticity of real government expenditures with respect to per capita output exceed unity.
Version 6 -
Finally, in the last version, which is adopted by Pryor (1968) , real government consumption expenditures are accepted as a function of real output. Support for the hypothesis requires that the elasticity of government consumption with respect to income exceed unity.
Literature Review
Because of government expenditure's importance as a policy tool in economics, the relationship between government expenditure and economic growth has been one of the most widely investigated issue especially since the post-Second World War. The validity of the Law has been assessed empirically for a large number of developing and developed countries using both time series and cross sectional data sets. The studies cover country-specifi c analyses as well as analyses of groups of economies.
Most of the empirical studies are based on cross-sectional data within cross-country growth regressions, and, hence, provides only pooled estimates of the relationship between government expenditure and national income. The major shortcoming of these studies is that these kinds of regressions do not capture the dynamics of the relationship between these two variables and ignore country-specifi c factors (Ghali, 1998) . Thus, empirical studies aiming to test the validity of Wagner's law should base on time-series analysis of public expenditure in any country for as long a time period as possible.
Comparing to cross sectional data sets, very few studies use time series analysis in the literature. On the other hand, although time-series analysis is the most appropriate methodology, it has to be emphasized that especially earlier time-series studies are far from perfections. These studies supposed that the time-series data were stationary, so inappropriate evaluation techniques had consequently been used. The empirical results of these studies, with a few exceptions provide strong support for the law. Studies conducted by Peacock and Wiseman (1961) , Musgrave (1969) , Michas (1975) , Mann (1980) , Ram (1986 Ram ( , 1987 are some of them.
Because of serious shortcomings of earlier test techniques, modern time-series techniques have been developed and recent studies have relied on these new versions.
While the majority of studies using classical time-series methodology received strong support for the law, the results have started to become more mixed in the new studies. For example, of country specifi c studies, Gyles (1991) for the UK, Courakis et al. (1993) for Greece and Portugal, Murthy (1993) for Mexico, Oxley (1994) for the UK, Ahsan et al. (1996) for Canada, Lin (1998) for the USA, Abizadeh, Yousefi (1998) for South Korea, Legrenzi Milas (2002) for Italy and Dritsakis, Adamopoulos (2004) for Greece have provided support for the Law in their analyses. On the contrary, Henrekson (1993) for Sweden, Ashworth (1994) for Mexico, Hayo (1994) for Mexico, Hondroyiannis, Papapetrou (1995) for Greece, Chletos, Kollias (1997) for Greece, Ghate, Zak (2002) for the USA, Payne et al. (2006) for the USA and Sinha (2007) for Thailand have found little or no support for the Law.
Wagner's law has been tested empirically for various countries over the years. As it can be observed, fi ndings vary considerably from country to country with some supportive and some opposing evidence. The reasons of confl icting results have been quested by scholars and many explanations have been given. Although these contradictory results are generally attributed to different econometric methodologies used, Ram (1986 Ram ( , 1987 suggests that differences in the nature of underlying data, the test procedure and the period studied may explain the diversity in results. In addition, Ahsan, Kwan and Sahni (1992) add some other factors that may be helpful in explaining the inconsistency amongst the results received by different scholars. Most important of these factors is the infl uence of "omitted" variables. It is claimed that failure to account for omitted variables can give rise to a misleading causal ordering among the variables. Following to Ghali's (1998) study, Loizides and Vamvoukas (2005) states that a study aiming to examine the causal link between government expenditure and national income has to be based on both bivariate and trivariate frameworks. According to them, one of the most signifi cant weaknesses of many of the earlier studies on that topic was the failure to adjust for the co-integration result of the time series in the case of the trivariate framework. Introduction of a third variable to the system can alter not only the causal inference based on the simple bivariate system, but also the magnitude of the estimates.
Determination of the third variable is signifi cant in that, it should be selected from the variables at the centre of interest of economic policies. As stated by Loizides and Vamvoukas (2005) additional variable(s) should be closely connected with both government expenditures and national income. In this respect, one of the most appropriate variables is infl ation rate for two reasons. First, compared with relatively successful period of , Turkey has started to live in a very high and variable infl ationary environment after 1975 for approximately three decades. Therefore, infl ation is expected to play an important role in the formation of the causal process between government expenditures and national income in the country. Secondly, infl ation is found to be related closely with government expenditures and economic growth in some empirical studies.
If we look at the Turkish literature, studies analysing the validity of the Law for Turkey are similar to other country studies in terms of confl icting results. Demirbas (1999) , Halicioglu (2003) , Bagdigen, Cetintas (2004 ), Cavusoglu (2005 Krzyzaniak (1974) , Ram (1987) , Yamak, Kucukkale (1997) , Terzi (1998) , Gunaydin (2000) , Sari (2003) , Arisoy (2005) 
An Overview of the Turkish Economy
The years between 1950 and 1980 was a period in which protectionist policies dominated in the Turkish economy. Before 1980, Turkey had a relatively closed and regulated economy. Development strategy of the country was import substitution. The economy had almost not faced with any external shocks until the 1970s. Turkey entered the infl ationary period by the effect of international Oil Crises in the beginning of the second half of the 1970s and abandoned the import substitution development strategy with a big crisis with huge amounts of foreign debt, balance of payment defi cits, high infl ation and negative growth rate at the end of the decade (Yay and Tastan, 2009 ).
At the beginning of the 1980s, the Turkish economy had begun to undergo an in-depth transformation period. Substantial changes and measures had taken place in the economy. One of the most important of them was the introduction of a stabilization program. January 1980 was the reversal of the earlier policies. Beside economic stabilization program, export-led growth strategy was adopted in the economy (Ertugrul and Selcuk, 2001 ). The Turkish economy was liberalized step by step by means of market-based structural reforms during the 1980s. It has moved from a protected state-directed system to a market oriented free enterprise system. Reforms initiated in 1980 have largely reduced the role of the government in the economy.
Fighting with high infl ation rates, reduction of current account and public sector defi cits and creation of more sustainable fi scal conditions were the key concerns of the post-1980 adjustment efforts (Celasun, 1990) . The new strategy of the early 1980s was quite successful. The average annual growth rate of the real GNP was an impressive 5.8 percent between 1981 and 1988. Economy did not experience any recession by the end of 1987. The infl ation was brought down from three digit levels in 1980 to about 30 % in 1982 with a small output loss. During the fi rst two years of the program, the current account defi cit was halved from a level of 5 % of GNP, and the public sector borrowing requirement fell from 10 % of GNP to less than 4 % (Akyuz, Boratav, 2002) . In sum, until 1988, the program had been applied successfully and almost all indicators of the economy improved.
Starting from the late 1980s macroeconomic instability increased and it remained as an endemic characteristic of the Turkish economy during the 1990s. Political instability and related populist and myopic policies, and associated problems of public sector imbalances were blamed for the persistence of high macroeconomic instability (Ozatay, 1999) . The liberalization of international capital fl ows made Turkish fi nancial markets more fragile. In this period, public expenditures and budget defi cit displayed rapid increases and their shares in GNP reached 35% and 12%, respectively. The increases were fi nanced by government debts. Turkish banking system, with its weak and unready structure to international competition, was not able to sustain its functions between government excess debt policy and high international capital fl ows in the absence of effective regulation. Turkey experienced three most important crises of its history in six years (1994, 2000 and 2001) . The shares of public expenditures and budget defi cit in GDP were raised to 46% and 17% respectively in 1999 (Yay, Yay, Tastan, 2002 Yay, Tastan, 2009 ).
The Turkish economy has gone through considerable changes in the aftermath of the 2001 crisis. After a decade of failed reforms and deteriorated macroeconomic performance, Turkey entered a new phase under a new economic program. The macroeconomic scene has changed dramatically with monetary authorities adopting an infl ation targeting policy to reduce the double-digit infl ation rate (around 70 percent by the end of 2001) to single digits. Additionally, the government has applied a prudent fi scal policy to reduce its overall debt, with a commitment to run a primary surplus of 6.5 percent of GDP. Consequently, one of the most problematic issues of the Turkish economy has been infl ation over the years. The Turkish economy has experienced relatively high infl ation and unsuccessful disinfl ation programs until the 2000s. High and variable infl ation has been a central feature of the Turkish economy since 1970s in that sense. Turkish infl ation grew from single-digit levels in the 1960s and reached its fi rst peak in 1980 at more than 80 percent. After reaching a second peak of 125 percent in 1994, infl ation started a downward trend in response to a series of stabilization measures that were introduced in the same year. Throughout the second half of the 1990s, infl ation continued to fl uctuate within a 70-100 percent range. However, after the introduction of the 1999 Disinfl ation and Fiscal Adjustment Program and the three-year standby agreement signed with the International Monetary Fund, infl ation dropped signifi cantly from multi-digit levels to single-digit ones.
Econometric Methodology
To test the existence of a long-run relationship between the variables related to Wagner's law in Turkey, the fi rst fi ve versions of Wagner's law stated in the previous section have been estimated by using autoregressive distributed lag -ARDL -cointegration procedure (or the bounds testing procedure) developed by Peseran et al. (2001) in a trivariate system. Before applying bounds testing procedure, stationarity of variables should be investigated.
Unit Root Tests:
Because the presence of unit root makes the regression results spurious and thus disturbs the accuracy of the parameters estimated, in the fi rst stage, stationarity of the time series data is tested by implementing unit root tests. Although the ARDL testing approach does not necessitate unit root tests, it is important to perform the unit root test in order to ensure that no variable is integrated of order two or higher. This is because the ARDL procedure assumes that all variables are either I(0) or I(1). If one of the variables in the model is found to be I(2), then the computed F-statistics produced by Pesaran et al, (2001) and Narayan (2005) , can no longer be valid.
Among a number of alternative tests, we test for the unit roots of the variables using three different tests, namely the Augmented Dickey-Fuller test (hereafter ADF), developed by Dickey and Fuller (1979) , the test developed by Elliott, Rothenberg and Stock (1996, hereafter DF-GLS) and the Zivot-Andrews test (hereafter ZA) developed by Zivot and Andrews (1992) .
The problem with the conventional unit root tests such as ADF and DF-GLS is that they do not allow for the possibility of structural break. Assuming the time of the break as an exogenous phenomenon, Perron (1989) showed that the power to reject a unit root hypothesis decreases when the stationary alternative is true and the structural break is ignored. Therefore, failure to fi nd signifi cant evidence of stationarity from the conventional unit root tests may refl ect misspecifi cation of the deterministic trend. Zivot and Adrews (1992) proposed a variation of Perron's (1989) original test in which they assume that the exact time of the break point is unknown. To investigate whether or not there is a structural break, the Zivot-Andrews unit root test is thirdly performed in this study.
ARDL Specifi cation:
The approach has certain econometric advantages in comparison to other cointegration tests (Engle and Granger, 1987; Johansen, 1988; Johansen and Juselius, 1990) . First of all it is not important whether the series are I(0) or I(1). The test is applicable irrespective of whether the regressors in the model are purely I(0), purely I(1) or mutually cointegrated; however, it crashes if the series are I(2). Another advantage of the ARDL approach is that it relatively provides more robust results and super consistent estimates of the long-run coeffi cients in case of small samples.
In a bivariate model the Bounds testing procedure analyses a possible long-run relationship in the form of the unrestricted vector error correction model given below:
where Y is the dependent and X is the independent variable, Δ is the fi rst difference operator and t is the error term.
To investigate the existence of a long-run relationship among the variables in the bounds cointegration procedure, the fi rst step is to apply ordinary least squares (OLS) regression to equation (1) 
In the fi nal step of the bounds testing procedure short-run dynamic parameters are obtained by estimating an error correction model (ECM) associated with the long-run estimates. In order to estimate the speed of adjustment of the dependent variable to independent variable(s), the lagged level variables in equation (1) 
In equation (3), φ j and  j are the short-run dynamic coeffi cients of the model's convergence to equilibrium, is the speed of adjustment and ect is the error correction term derived from the long-run relationship. If the value of speed of adjustment is zero it means that there exist no long-run relationships, if it's between -1 and 0, there exists partial adjustment. A value smaller than "-1" indicates that the model overadjusts in the current period; fi nally a positive value implies that the system moves away from equilibrium in the long-run. 
Empirical Findings
Before we implement the ARDL bounds test, we test for the stationarity status of all variables to determine their order of integration by applying three alternative unit root tests. This is to ensure that the variables are not I(2) stationary and so as to avoid spurious results. Note: Values in brackets are the lag lengths, which are chosen by using Schwarz information criterion. *, ** denotes statistical signifi cance at the 5% and 1% levels respectively. The null hypothesis under both the ADF and DF-GLS is that the variable contains a unit root.
In Table 1 the results of the ADF and DF-GLS test statistics are reported. The results of these unit root tests suggest that all variables in natural logarithm forms are each integrated of order one, I(1). The results of the Zivot-Andrews unit root test, which is able to capture the impact of structural breaks, are given in Table 2 . The Zivot-Andrews test with one structural break fi nds no additional evidence against the unit root null hypothesis relative to the unit root tests without a structural break. In other words, in models A, B and C the null hypotheses are not rejected for the variables. This result is consistent with the standard ADF and DF-GLS test results. Note: Model A allows for a change in intercept, Model B permits a change in trend and Model C permits a change in both intercept and slope. The values in brackets denote the number of included lags of difference automatically selected by AIC.
Having determined that the variables are stationary in fi rst differences, we conduct the ARDL cointegration procedure to examine whether the variables in question have common trends. In the fi rst step of the Bonds testing procedure, we tested for the presence of the long-run relationship. The F-statistics tests the joint null hypothesis that the coeffi cients of the lagged level variables are zero indicating no long-run relationship between variables. Table 3 reports the results of the calculated F-statistics when each variable is considered as a dependent variable in the regression. In "a" type of all fi ve models in the Table, we add infl ation as the third variable. The lags lengths are selected as "1" according to the results of Breusch-Godfrey test.
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Critical values are extracted from Narayan (2005) .
While the calculated F-statistics are less than the lower bounds at the 1%, 5% and 10% levels for Model 1, Model 2, Model 3, Model 4 and Model 5, they are higher than the upper bound levels for Model 1-a, Model 2-a, Model 3-a, Model 4-a and Model 5-a at the 5% level. Thus, the null hypotheses of no cointegration are accepted for all fi ve versions of Wagner's law. When infl ation variable is added as the third variable however, the null hypotheses are rejected indicating long-run relationships among the variables.
Once a long-run cointegration relationship is found between the variables, the second step is to estimate the long-run model for the dependent variable by selecting the orders of ARDL (n, m) model using the AIC. The orders of ARDL specifi cations are ARDL (2,0,0) for Model 1-a, ARDL (2,1,0) for Model 2-a, ARDL (2,0,0) for Model 3-a, ARDL (2,0,0) for Model 4-a and fi nally ARDL (2,1,0) for Model 5-a. The results obtained by normalizing on dependent variables in the models in the long-run are reported in Table 4 . The estimated coeffi cients of the long-run relationships in the Table above, show that Wagner's law runs in Turkey in case of adding infl ation as a third variable in the models. While real income has positive impacts, infl ation has negative impacts on non-interest government expenditures as expected in all of the trivariate models. lnYP in Model 3-a has the highest impact on lnG by having 2.97 coeffi cient which means a %1 growth in lnYP leads to a 2.97% increase in lnG. The lowest impact comes out in Model 5-a in which the coeffi cient of lnY is 0.41 implying a 0.41% growth in lnGY as a result of a 1% increase in lnY. On the other hand, when we include the impacts of infl ation on non-interest government expenditures, we can easily observe from Table 5 that the biggest impact occurs in Model 3-a with the coeffi cient of -0.23 (which means a %1 increase in infl ation rate results in a 0.23% decrease in lnG) and the lowest occurs in Model 5-a with the coeffi cient of -0.15 (which means a 1% increase in infl ation rate causes a 0.15% decrease in lnG).
PRAGUE ECONOMIC PAPERS, 2, 2013  297 In the fi nal step of the ARDL cointegration procedure short-run dynamic parameters obtained from equation 3 are given in Table 5 . In all of the models in the Table, coeffi cients of the error correction terms are found negative (and bigger than "1" in absolute term) and statistically signifi cant. Thus, the signs of the short-run dynamic impacts are maintained in the long-run. In all "a" type model versions aiming to test the validity of the Wagner's law, it's observed that real income has positive impacts on non-interest government expenditures in every period. Besides infl ation ratio negatively affects non-interest government expenditures.
Conclusion
In this study, we examined Wagner's law for Turkey by performing a recent cointegration technique on non-interest government expenditures over the period 1950-2010 using time series data. In order to test validity of the Law, six widely cited specifi cations have been estimated.
This study differs from the other studies aiming to test the Wagner's law in Turkey in some ways. First this study attempts to analyse the relationship between income and "non-interest government expenditures" instead of total government expenditures in order to search for evidence supporting Wagner's law. Second, this study investigates the validity of Wagner's law in Turkey in a trivariate system adding infl ation as the third variable. There exist too few studies examining the relationship between government expenditures and income in a trivariate system and to the best of our knowledge, no empirical study on Turkey includes infl ation as the third variable in the cointegration equation.
In order to fi nd out the signifi cance of omitted variables, we apply the autoregressive distributed lag (ARDL) cointegration technique on a bivariate system fi rst and on a trivariate system next. The test results of the fi ve bivariate models examined regarding to Wagner's hypothesis indicates no long-run relationship between non-interest government expenditures and national income. On our next attempt within the trivariate system framework, we include the infl ation rate to our previous bivariate systems. The inclusions of the third variable to the models reestablish the long-run relationship between non-interest government expenditures and national income. In other words, while there does not exist any relationship between non-interest real government expenditure and real GNP, the relationship occurs in case of introducing the infl ation ratio. In other words, while we could not fi nd any evidence supporting the Wagner's law in the bivariate system, in case we introduce infl ation ratio as the third variable we found that an increase in national income does affect non-interest government expenditures meaning that the relationship in question occurs. Therefore, as we expect, infl ation plays an important role in the formation of the causal process between government expenditures and national income.
